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Abstract
Background: Alcohol interventions are important to the developing public health role of community pharmacies.
The Medicines and Alcohol Consultation (MAC) is a new intervention, co-produced with community pharmacists
(CPs) and patients, which involves a CP practice development programme designed to integrate discussion of
alcohol within existing NHS medicine review services. We conducted a pilot trial of the MAC and its delivery to
investigate all study procedures to inform progression to a definitive trial.
Methods: This cluster pilot RCT was conducted in 10 community pharmacies in Yorkshire, UK, with a CP from each
who regularly conducted Medicine Use Review (MUR) and New Medicine Service (NMS) consultations. Randomisation
was conducted using a secure remote randomisation service. Intervention CPs (n = 5) were trained to deliver the MAC in
MUR/NMS consultations. Control CPs (n = 5) provided these services as usual. Consecutive MUR/NMS patients were asked
by CPs to participate, screened for eligibility (consumption of alcohol at least twice per week), and baseline data collected
for those eligible. A two-month follow-up telephone interview was conducted. Blinding of CPs was not possible, but
patients were blinded to the alcohol focus of the trial. Primary outcomes were total weekly UK units (8 g of ethanol per
unit) of alcohol consumption in the week prior to follow-up, and confidence in medications management.
Trial procedures were assessed by recruitment, attrition, and follow-up rates.
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Results: 260 patients were approached by CPs to take part in the trial, 68% (n = 178) were assessed for
eligibility and 30% (n = 54) of these patients were eligible. Almost all eligible patients (n = 51; 94%) consented
to participate, of whom 92% (n = 47) were followed-up at 2 months; alcohol consumption was lower in the
intervention arm and confidence in medication management reduced slightly for both groups. Exploration of
recall issues at follow-up showed a high level of agreement between a two-item quantity/frequency measure
and 7-day guided recall of alcohol consumption.
Conclusions: The pilot trial demonstrates the feasibility of implementing the MAC in community pharmacy
and trial recruitment and data collection procedures. However, decommissioning of MURs means that it is not
possible to conduct a definitive trial of the intervention in this service.
Trial registration: ISRCTN57447996
Keywords: Alcohol, Community pharmacy, Medicine reviews, Pilot trial, Feasibility
Background
Pharmacists and pharmacy staff are the third largest pro-
fessional health workforce after nurses and doctors [1,
2]. Pharmacies in community settings in the UK now
offer a range of services to the general public designed
to promote and protect health, including medicine re-
views, sexual health screening, smoking cessation and al-
cohol interventions [3]. The UK Department of Health
and other national bodies have recommended that
pharmacy-based alcohol interventions should be piloted
and evaluated as part of the developing public health
function of community pharmacies [4–7].
We have completed the only previous randomised
controlled trial (RCT) (n = 407, follow-up 80%) of an
alcohol intervention within the community pharmacy
setting worldwide [8], apart from one small pilot trial
(n = 69, 29% follow-up) that was published in the grey
literature only [9]. Our previous trial found: community
pharmacists to be very willing to participate in an effect-
iveness trial; the community pharmacy setting to be highly
conductive to brief alcohol discussions for clinical and
public health purposes when people were approached op-
portunistically, most of whom did not see their drinking
as problematic or in need of intervention, even though
they were drinking at hazardous or harmful levels [10];
low levels of alcohol-specific knowledge and variability in
brief intervention skills among pharmacists. The RCT
found no differences in outcomes amongst those who re-
ceived a dedicated brief intervention delivered by pharma-
cists designed to help participants think about and reduce
their drinking compared to those who did not [8]. This
approach followed the format of brief interventions devel-
oped in primary care [11, 12], and we concluded that an
entirely different approach to intervention design [13],
more firmly rooted in community pharmacy practice
itself, was needed.
Firstly, rather than asking pharmacists to take on an
entirely new public health role, there is unexplored po-
tential in optimising the contribution made to health
and well-being within the core pharmaceutical role itself.
This could be achieved by integrating attention to alco-
hol within existing pharmacy service delivery, as op-
posed to having dedicated and separate consultations for
alcohol, such as we evaluated in the earlier trial [8]. This
does not negate the need for training in consultation
skills, as shown in the previous trial.
Second, understanding the reasons why people attend
community pharmacies in the first instance may provide
a basis for better targeting of interventions [12, 13].
Some pharmacy services may lend themselves better
than others to a patient assessing the impact of alcohol
on their health as the basis of considering behaviour
change. It is likely that consultations routinely made to
discuss medicine use may provide valuable opportunities
to consider the possible consequences of alcohol for the
effectiveness of medications, and on health more
generally.
This pilot trial was part of a 5-year programme that
aims to co-produce with the pharmacy profession and
with patients, and evaluate in a definitive cluster RCT,
an intervention discussing alcohol within routine medi-
cation consultations [14–19]. The new intervention, the
Medicines and Alcohol Consultation (MAC), co-produced
with pharmacists and patients [15], was designed to be in-
corporated into existing National Health Service (NHS)
services delivered by community pharmacists. Medicines
Use Reviews (MURs) and the New Medicine Service
(NMS) aim to improve patients’ understanding and use of
their medications, with the latter focused on newly pre-
scribed medication and both targeting medications for
specific long-term conditions. The aims and content of
these services are described in detail elsewhere [18].
The aim of this external pilot trial was to investigate
all study procedures to inform progression to the defini-
tive trial. Specific objectives addressed in this paper were
to investigate the following trial procedures: the feasibil-
ity of the recruitment strategy for CP and patient partici-
pants; attrition from the trial during recruitment and at
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2 month follow-up; delivery of the MAC practice devel-
opment programme for intervention CPs; measurement
of the proposed trial primary outcomes, including data
quality issues associated with alcohol consumption recall
bias.
Method
Trial design
This was a multi-site, cluster randomised controlled
pilot trial with a 1:1 allocation ratio, with a nested
participant-centred process evaluation. The trial ran
from April to October 2019. Pharmacists in community
pharmacies allocated to the intervention delivered the
MAC consultation with patients in MUR and NMS re-
views, after completing a practice development programme
(see below). Those from pharmacies randomised to the
control condition continued to provide the MUR and NMS
as usual, and recruit participants to the pilot trial in the
same manner as the intervention condition. In both cases
the MUR was the primary service promoted for recruit-
ment, and the CPs were invited to explore whether it was
also possible to recruit and deliver the MAC intervention
via the NMS.
The pilot trial received NHS research ethics approval
(REC reference19/SW/0082) and is registered with the
ISRCTN registry (ISRCTN57447996). Findings are re-
ported according to the Consolidated Standards of
Reporting Trials (CONSORT) guidelines for pilot and
feasibility studies [20].
Participants
Community pharmacists
Community pharmacies (n = 10) within one defined geo-
graphic area (within 1.5 h of travel time from York, UK)
were recruited prior to randomisation. One CP from
each pharmacy was eligible for the trial, excluding lo-
cums, trainees, and other temporary practitioners.
Briefly, after initial advertising for expressions of interest
in the trial, CPs were deemed eligible if they: conducted
MURs; were interested in the opportunity for practice
development; could attend intervention and research
training days; and confirmed that there was no planned
disruption in the pharmacy. Eligible CPs were then se-
lected on the basis of: agreeing to approach approxi-
mately 30 patients to recruit a target of 10; having
managerial approval to participate; being able to attend
training on specific days; willingness to be randomized;
and for consultations to be audio recorded (with patient
consent).
Patients
Consecutive patients recruited to the MUR/NMS as
usual were asked by CPs (in the pharmacy private con-
sultation room) if they would be interested in taking part
in a study about how pharmacists discuss patients’
health and wellbeing in medicines reviews. If patients ac-
cepted, the CP then asked if the patient would be willing
to complete a brief screening form. The form included a
single item alcohol screening question embedded in a
range of other health and service utilisation questions:
“how often do you have a drink containing alcohol?”. Pa-
tients were thus unaware of the alcohol study focus (see
blinding below). Five response categories range from
‘never’ to ‘four or more times per week’. Patients were
eligible if they consumed alcohol at least twice per week
(in addition to being aged 18 and over and eligible for
an MUR or NMS consultation). Patients were not eli-
gible if they had received treatment for alcohol in the
past 12 months. Eligible patients were provided with a
study information statement and completed an informed
consent form.
Intervention
The purpose of the MAC is to integrate attention to al-
cohol within existing pharmacist-led medicine review
services. It is designed to enhance CPs’ person-centred
consultation skills, such that alcohol consumption can
be raised with patients during medicine review consulta-
tions in connection with medications and the conditions
for which these are being taken. Underpinning the deliv-
ery of the MAC is a 6-week practice development
programme to equip CPs to support patients to discuss
and make informed decisions about their alcohol and
medication use. Thus, the intervention comprised both
the MAC practice development programme and the de-
livery of the MAC by participating CPs. The MAC
programme comprised the following components:
1 Two practice development training days. The first
day focused on core person-centred consultation
skills (e.g. asking open questions), using the MAC
in consultations, and preparing a practice development
plan. The second was scheduled 3 weeks later and
focused on the key issues identified in using the MAC
in practice and included more advanced person-
centred skills and case studies.
2 A four-page paper-based MAC guide summarising
the structure of the MAC and core content within
consultations. The MAC guide provided six steps
within which the CP could flexibly organise the
medicine review consultation to be responsive to
patient agendas and explore possible connections
between alcohol consumption, use of medicines and
the patients’ health. It was introduced to CPs in the
first training day.
3 A range of learning support resources, including
case studies, information about interplay between
alcohol and specific medications, and practice
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development exercises were offered at each
training day, with audio-recording of consultations
introduced on the second training day (see below).
4 Individually tailored weekly practice development
support site visits or telephone calls by the MAC
support team, delivered for the 3 weeks between
training days 1 and 2, and for a further 3 weeks
after training day 2 (before patient recruitment).
Audio recording of consultations (with patient
consent) were used to facilitate discussions of
practice development and use of person-centred
consultation skills and the MAC.
5 Invitation to engage in peer support (buddying in
pairs and group discussions over WhatsApp).
Follow-up procedures
Contact details and preferences for consenting partici-
pants were collected by the trial CPs. A trained re-
searcher collected outcome data by telephone from
participants 2 months after recruitment to the study.
Participants were contacted by telephone at least three
times to arrange the follow-up interview, and if unsuc-
cessful a self-completion questionnaire was posted with
a stamped addressed envelope for return.
Outcomes
Trial procedural outcomes were: recruitment of CPs; de-
livery of the MAC practice development programme; the
proportion of patients approached for the trial who ac-
cepted the initial invitation; the proportion of patients
accepting the invitation who were eligible for the trial;
the proportion of eligible patients who consented; and
the proportion of recruited participants who provided
follow-up data (interview or postal questionnaire). Can-
didate primary outcome measures for the main trial
were total weekly UK units (8 g of ethanol per unit) of
alcohol consumption in the 7 days prior to follow-up;
and confidence in medications management measured
using the PROMIS Self-Efficacy for Managing Medica-
tions and Treatment scale (6 item version) [21]. Candi-
date secondary clinical outcomes were: quality of life
measured by the EQ. 5D-5L [22]; adherence measured
by ProMAS [23]; anxiety (GAD-7) [24] and depression
(PHQ-8) [25].
Sample size
At least four clusters per arm are recommended for
cluster pilot randomised, controlled trials [26]. Assuming
an average of 8 participants per pharmacy are recruited,
we planned to recruit 80 participants from 10 pharma-
cies (equivalent to 70 participants in an individually ran-
domised trial, assuming intraclass correlation coefficient
(ICC) = 0.02). Based on earlier (unpublished) feasibility
work, we estimated that approximately a third of MUR
patients would be eligible for the trial, and each CP was
asked to approach at least 30 patients in the planned 8
weeks of patient recruitment. A trial of this size allows a
completion rate of 80% to be estimated within a 95%
confidence interval of ±9% and participation rate of 50%
within ±8% [27].
Randomisation and blinding
Randomisation of pharmacies was undertaken by an inde-
pendent statistician using minimisation (taking account of
urban vs rural setting, independents vs multiples, and
above and below median Index of Multiple Deprivation
score). Minimisation was undertaken in minimPy using
naïve minimisation with base probability 1.0 (i.e. deter-
ministic minimisation) using marginal balance as the dis-
tance measure and with minimisation factors having a
weighting of 1. Randomisation was at the level of the CP.
CPs randomised to the control continued to provide the
MUR and NMS as usual. Those randomised to the inter-
vention were exposed to the MAC programme and used
the MAC guide in consultations. By the nature of the
intervention, blinding of the CPs was not possible. Partici-
pants were blinded to the alcohol focus of the trial in
order to safeguard the unbiased evaluation of highlighting
alcohol in the MUR/NMS consultations as alcohol assess-
ment reactivity is a well-established phenomenon in trials
[28]. The study was described to potential participants by
CPs as a study to help improve medicines reviews.
Analysis
All analyses were conducted in R [29] following the
principles of intention-to-treat with participant out-
comes analysed according to their original, randomised
group, where data are available, irrespective of deviations
based on non-compliance. As this was a pilot trial, out-
comes were intended to inform planning and delivery of
a definitive trial only and thus the trial was not powered
to detect any intervention effect. Given these objectives,
we did not include those lost to follow-up in the ana-
lyses of outcomes. For the primary clinical outcomes,
mean differences and their 95% confidence intervals
were calculated using a mixed effects model including
pharmacy as a random effect and baseline measure and
treatment as fixed effects. No methods of imputation
were utilised to explore the robustness of findings to
missing data. Following developer’s guidance [30], the
PROMIS Self-Efficacy for Managing Medications and
Treatment scale raw scores (scaled up to 8 items) were
converted to t-scores. For all clinical outcomes, mean,
standard deviation, median and interquartile range
(IQR) are presented by treatment condition.
An exploratory sub-analysis was conducted for the
measurement of alcohol consumption at follow-up. The
trial design included an assessment of whether two
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single item alcohol frequency (number of drinking days
in the past 7 days) and quantity (units of alcohol con-
sumed on a typical drinking day, in the past 7 days) mea-
sures performed as well as guided retrospective 7 day
drinking recall. The retrospective measure asked partici-
pants to start with the previous day, and to recall if they
drank any alcohol on this day. If they responded “yes”,
questions were asked to establish the type, brand or
strength and quantity of each drink consumed. This pro-
cedure was repeated for each of the last 7 days, and the
information converted into units of alcohol (where one
unit approximates to 8 g of ethanol). Patients were ran-
domly allocated to a follow-up including both measure-
ment approaches, or the frequency/quantity measure
only. Agreement between the two measures was assessed
ICCs with 95% confidence intervals. Participants were
also randomised to a one or 2 month recall period for
primary care service utilisation questions (likely to be
the most frequent health service contact for this patient
group) to assess potential recall issues (data not
reported).
Results
Community pharmacist and patient recruitment
The flow of participant recruitment and retention is
shown in Fig. 1, with data for individual CPs shown in
Table 1. There were 27 CPs who expressed interest in
the trial and 10 were randomised (5 in each arm). All 5
intervention CPs completed the MAC programme, be-
fore patient recruitment commenced. Overall, 260 pa-
tients were approached by CPs to take part in the trial
during 12 weeks of recruitment, of whom 68% (n = 178;
range 19 to 100% per CP) agreed to be screened for eli-
gibility. A higher number of patients were approached in
the control arm than in the intervention arm (145 versus
115), but a higher proportion of intervention arm pa-
tients than control arm patients approached accepted
the invitation to take part (80% (n = 92) versus 59% (n =
86)). Thirty percent (n = 54; range 12 to 57% per CP) of
patients screened were eligible for the trial (i.e. drank al-
cohol twice per week or more). Almost all eligible pa-
tients consented to take part in the trial (96%; 2 refused
and 1 did not complete contact details for follow-up).
All but 6 eligible patients were recruited via the MUR. A
total of 51 patients consented. The median cluster size
was four in the intervention arm and five in the control
arm. Participant baseline demographic and clinical char-
acteristics are summarised in Table 2.
Attrition
No participants withdrew consent during the course of
the study. Four participants (8%) were lost to follow up
and did not complete the 2-month follow-up question-
naire (one in the intervention arm, three in the control
arm). A total of 44 (86%) (23 intervention, 21 control)
completed the primary alcohol measure at 2 months and
46 (90%) (22 intervention, 24 control) completed the
PROMIS. Thirty-eight (81%) completed the follow-up
data collection over the telephone and 9 (19%) com-
pleted a paper questionnaire and returned it via post.
Primary clinical outcomes
The mean number of weekly alcohol units at 2 months
was lower in the intervention arm (10.4, SD = 9.4) than
in the control arm (14.2, SD = 13.8), although there was
a higher variation in the responses in the control arm
(Table 3). The adjusted (for pharmacy and baseline
measure) mean difference was − 7.23 units (95% CI: −
17.87 to 2.99). PROMIS t-scores were lower in the inter-
vention arm (48.8, SD = 7.5) than in the control arm
(53.4, SD = 7.9). The adjusted mean difference was −
2.48 (95% CI: − 6.49 to 1.55).
Secondary clinical outcomes
PHQ-8 and GAD-7 scores at 2 months were generally
very low, indicating low levels of depression and anxiety
in the recruited participants (Table 3). EQ. 5D-5L scores
at 2 months were similar across treatment arms, with
both arms having average scores close to 1 indicating lit-
tle health-related impairment of quality of life. ProMAS
scores for adherence were also similar in both arms, in-
dicating medium to high medication adherence.
Alcohol consumption measures sub-analysis
Comparison of total weekly alcohol units calculated
from the quantity/frequency items and the guided retro-
spective 7 day drinking recall was conducted for a sub-
sample of patients randomly allocated to both measures
(n = 25). Of these, complete data were available for 19
patients and showed a high level of agreement: ICC =
0.91 (95% CI: 0.85 to 0.98). There was 100% agreement
for frequency of consumption, and for quantity the ICC
was 0.96 (95% CI: 0.93 to 0.99). In the majority of cases
(12/19) the differences between the two alcohol mea-
sures were zero. Five had small differences (between 0.5
and 2 units), and for two patients the difference was
exactly 14 units with higher estimates of consumption
for the short quantity/frequency items in comparison to
the guided retrospective 7 day drinking recall.
Discussion
The findings from this pilot trial demonstrate the feasi-
bility of conducting a definitive trial of this intervention
in key respects: the MAC was acceptable to CPs and to
patients and the MAC programme was implemented
successfully; data collection procedures at baseline and
follow-up were implemented as planned; a high propor-
tion of eligible patients consented and were recruited to
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Fig. 1 Pilot trial flow diagram
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Table 1 Patient recruitment and retention per pharmacy
Site Trial arm Approached Initial invitation accepted Eligible Recruited MUR NMS Followed- up
n n %a n %b n n n n
1 Intervention 22 22 100 4 18 4 4 0 4
2 Intervention 11 9 82 4 44 4 4 0 4
3 Intervention 16 7 44 2 29 2 2 0 2
4 Intervention 37 37 100 8 22 8 5 3 7
5 Intervention 29 17 59 7 41 6 5 1 6
6 Control 34 17 50 2 12 2 2 0 2
7 Control 31 26 84 6 23 6 6 0 4
8 Control 31 6 19 3 50 1 1 0 1
9 Control 23 14 61 5 36 5 5 0 5
10 Control 26 23 88 13 57 13 11 2 12
Total 260 178 68 54 30 51 45 6 47
Note: aProportion of patients approached who accepted the initial invitation; bProportion of patients accepting the invitation who were eligible for the trial
Table 2 Baseline demographic and health related measures
MAC (N = 24) Usual Care (N = 27) Total (N = 51)
Sex
Female 9 (38%) 14 (52%) 23 (45%)
Male 15 (62%) 13 (48%) 28 (55%)
Age (years)
Mean (SD) 70.71 (8.51) 62.78 (10.90) 66.51 (10.54)
Median (Q1, Q3) 72.50 (64.00, 75.00) 61.00 (53.00, 73.50) 67.00 (60.00, 74.00)
Min - Max 53.00–92.00 47.00–83.00 47.00–92.00
Frequency of alcohol consumption
2 to 3 times per week 17 (71%) 17 (63%) 34 (67%)
4 or more times per week 7 (29%) 10 (37%) 17 (33%)
Number of prescribed medications
Mean (SD) 4.54 (2.00) 4.58 (1.96) 4.56 (1.96)
Median (Q1, Q3) 4.00 (3.75, 6.00) 4.00 (3.25, 6.00) 4.00 (3.25, 6.00)
Min - Max 1.00–9.00 2.00–9.00 1.00–9.00
EQ 5D-5L score
Mean (SD) 0.85 (0.17) 0.75 (0.24) 0.80 (0.22)
Median (Q1, Q3) 0.89 (0.72, 1.00) 0.84 (0.69, 0.86) 0.84 (0.70, 1.00)
Min - Max 0.46–1.00 −0.10 - 1.00 −0.10 - 1.00
PROMIS raw score
Mean (SD) 26.75 (3.79) 28.41 (2.06) 27.63 (3.09)
Median (Q1, Q3) 28.00 (25.75, 30.00) 29.00 (27.50, 30.00) 29.00 (26.00, 30.00)
Min - Max 15.00–30.00 24.00–30.00 15.00–30.00
PROMIS t-score
Mean (SD) 50.51 (8.34) 54.60 (6.87) 52.67 (7.80)
Median (Q1, Q3) 49.91 (45.92, 60.74) 54.95 (49.05, 60.74) 54.95 (46.56, 60.74)
Min - Max 32.76–60.74 42.89–60.74 32.76–60.74
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the trial; and attrition was very low. These findings com-
pare favourably to the previous community pharmacy
trial (98% of eligible patients consented; 80% follow-up
rate at 3 months) [8], and the only previous UK medi-
cine review RCT (85% follow-up rate at 10 weeks) [31].
The latter trial was not able to record the number of pa-
tients approached who declined to take part. It is, there-
fore, not possible to calculate a comparable proportion
of eligible patients providing consent.
We made considerable efforts to support CPs conduct
the trial, but there were marked variations between sites
in the flow and recruitment of eligible patients. The ma-
jority of issues affecting patient recruitment (e.g. number
of patients eligible for an MUR or NMS, number of pa-
tients agreeing to take part in an MUR or NMS) were
outside of the control of the research team. The number
of MUR or NMS patients approached to take part in the
study was lower than anticipated and we did not meet
the recruitment target, even after extending the recruit-
ment period. By design, the target for the pilot was more
demanding than for the planned definitive trial (5 vs 3
patients per CP per month). The timing of the study
must be considered within the context of an exceptional
period of uncertainty in community pharmacy, especially
in terms of delivery of enhanced NHS services such as
the MUR and NMS. Just before the start of the study,
national changes to the NHS community pharmacy
contractual framework introduced an intermediary re-
imbursable ceiling of 200 MURs for the months April–
September, and in July, the annual limit was reduced to
250 for the financial year (it was 400 per year previ-
ously), to be followed by phasing out of the service in
2020/21 [32]. The vast majority of the pilot recruitment
took place in MURs and this was the NHS service at
the centre of our thinking for delivery of the MAC
intervention. The changes impacted on pharmacy busi-
ness plans, beyond the control of the participating
pharmacists. For example, three participating pharma-
cies reached the revised MUR limit during the study.
Discussions with the trial CPs indicated a re-orientation of
priorities in their pharmacies, with MURs given less prior-
ity than other activities, and the much lower uptake of
NMS was unable to make up the shortfall because it was
seen as more challenging and/or less appropriate. The
new community pharmacy contract means that proceed-
ing with MURs is not feasible for a definitive trial and no
longer of relevance to the NHS. We similarly concluded,
after consulting with our practitioner and patient advisory
groups, that the lack of fit with NMS consultations meant
that it is also not feasible to conduct a trial of the MAC
solely within the context of this service.
We took the opportunity to investigate data quality is-
sues associated with alcohol consumption recall bias.
The retrospective 7 day drinking measurement of con-
sumption, using aided-recall techniques and allowing
participants to describe the content and quantity of
drinks consumed for each day, produces more valid con-
sumption estimates than other approaches [33]. How-
ever, we were conscious of possible participant burden,
especially in a telephone interview. The validity of brief
two-item quantity/frequency measures for screening
purposes is established [34], but we investigated the po-
tential use of this approach for trial outcome measure-
ment purposes. Although conducted with a small sub-
sample, the findings showed a high level of agreement
between the two item and 7 day drinking recall and it
may be feasible to use the quantity/frequency measure
as a primary outcome in a definitive trial if the large
over-estimation by two participants is successfully ad-
dressed. Seven day recall of consumption provides
higher estimates than longer recall periods [35], and the
accuracy of recall deteriorates day by day [36], making
alcohol consumption intrinsically difficult to measure
without error. For example, the index week will not be
representative of usual drinking behaviour for many.
Of the two candidate primary outcomes for the main
trial, the findings for alcohol consumption were more in-
dicative of change. However, the analyses were con-
ducted to assess the appropriateness of the measures for
a definitive trial only and should be treated with caution;
Table 3 Outcomes at 2 months by treatment condition
Outcome measure MAC Usual Care
n Median (IQR) Mean (SD) n Median (IQR) Mean (SD) Adjusted mean difference
(95% CI)
Alcohol (Weekly units) 23 8(4,16) 10.4 (9.4) 21 8 (3,24) 14.2 (13.8) −7.23(−17.87, 2.99)
PROMIS t-score 22 46.6 (42.89,54.95) 48.8 (7.5) 24 53.5 (47.38,60.74) 53.4 (7.9) −2.48 (−6.49, 1.55)
PROMIS raw score 22 26 (24,29) 26.2 (2.8) 24 28.9 (26.5,30) 27.8 (3.1)
ProMAS score 22 13 (11,15) 13 (3) 23 13 (11,14) 12.3 (2.4)
PHQ-8 score 23 1 (0,3) 2.2 (2.5) 24 1.5 (0,4) 2.2 (2.4)
GAD-7 score 23 0 (0,3) 1.9 (2.9) 24 0 (0,1.5) 0.9 (1.7)
EQ 5D-5L score 23 0.8 (0.8,1) 0.9 (0.1) 24 1 (0.72,1) 0.8 (0.2)
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the confidence intervals were wide due to the issues to
do with the accuracy of the alcohol consumption meas-
ure and the small sample size.
Conclusions
This pilot trial fulfilled the set aims and objectives and
established within the context we were operating in the
feasibility of undertaking a large trial in community
pharmacies. The changes to the NHS mean that we will
not proceed to conduct a definitive trial of the MAC in
community pharmacy medicine review services, so the
value of this study is in adding to the meagre evidence-
base attesting to the feasibility of trials of medicine
review services such as NMS [31]. In parallel to the
decommissioning of MURs in community pharmacy, a
new medicine review service is to be introduced in Gen-
eral Practice (GP), the Structured Medicine Review
(SMR), alongside funding for a new GP pharmacist
workforce to lead its delivery [37]. We are now in the
position of adapting our original research plans, with the
approval of our funder, to this new service setting. This
pilot trial has provided evidence generating qualified
confidence that a trial of the MAC delivered by pharma-
cists may be feasible within GP practices, returning to
the setting in which brief interventions have been most
extensively studied [13, 38], albeit with both a different
practitioner group and approach to intervention devel-
opment [39]. The MAC aligns well with the medicines
optimisation focus of the new SMR [37] and the pro-
posed enhanced role for pharmacists in prescribing and
supporting patients with complex needs to better man-
age their medications. The pilot trial findings provide a
solid foundation for adapting the intervention and the
research to the primary care setting, with some further
feasibility work needed before a definitive trial becomes
possible.
Abbreviations
CP: Community Pharmacist; GP: General Practice; ICC: Intraclass Correlation
Coefficient; MAC: Medicines and Alcohol Consultation; MUR: Medicines Use
Review; NHS: National Health Service; NMS: New Medicine Service;
RCT: Randomised Controlled Trial; SMR: Structured Medicine Review
Acknowledgements
The authors would like to thank all the pharmacist and patient participants
for their role in the pilot trial.
Authors’ contributions
JM is principal investigator for the research programme. JM, AD, MW, JW, DS,
CH, KA, RD, BF, BG, MM, SM, ROC, MO, SP, SW and CW contributed to the
design of the intervention and the pilot trial. AD, MW, JW and DS managed
the trial data collection. LM and CH led the data analysis. DS, AD and JM
wrote the first draft of the manuscript which was reviewed, revised and
approved by all authors.
Funding
This research was funded by the National Institute for Health Research [NIHR]
PGfAR [RP-PG-0216-20002]. The views expressed are those of the authors and
not necessarily those of the NHS, the NIHR or the Department of Health and
Social Care. The funder has no role in the conduct of the research or the
decision to submit this report.
Availability of data and materials
The data that support the findings of this study are available from the
Principal Investigator (JM) upon reasonable request.
Ethics approval and consent to participate
The pilot trial received NHS research ethics approval (REC reference19/SW/
0082) on June 12th 2019. All participating pharmacists and patients were
provided with information about the trial before giving signed consent to
take part.
Consent for publication
Not applicable.
Competing interests
We have no competing interests to declare.
Author details
1Department of Health Sciences, University of York, York, UK. 2Department of
Pharmacy, University of Reading, Reading, UK. 3Whitworths Chemists Ltd,
Scunthorpe, UK. 4School of Social Sciences, Leeds Beckett University, Leeds,
UK. 5Department of Psychology, Stirling University, Stirling, UK. 6North of
England Commissioning Support (NECS), Newcastle, UK. 7UCL School of
Pharmacy, University College London, London, UK.
Received: 29 June 2020 Accepted: 2 October 2020
References
1. International Pharmaceutical Federation. Global Pharmacy Workforce and
Migration Report: A Call for Action. 2006. Available from: https://www.fip.
org/files/fip/HR/FIP%20Global%20Pharmacy%20and%20Migration%2
0report%2007042006.PDF.
2. Public Health England. Pharmacy: A way forward for Public Health. 2017.
Available from: https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/643520/Pharmacy_a_way_forward_
for_public_health.pdf.
3. Brown D, Portlock J, Rutter P, Nazar Z. From community pharmacy to
healthy living pharmacy: positive early experiences from Portsmouth,
England. Res Social Adm Pharm. 2014;10(1):72–87.
4. Department of Health. Choosing Health Through Pharmacy: A programme
for pharmaceutical public health 2005-2015. 2005. Available from: https://
webarchive.nationalarchives.gov.uk/20091105195850/http://www.dh.gov.uk/
en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/
DH_4107494.
5. Department of Health. Pharmacy in England: Building on strengths -
delivering the future. 2008. Available from : https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/file/228858/
7341.pdf.
6. Public Health England. Developing Pharmacy’s contribution to Public
Health: A progress report from the Pharmacy and Public Health Forum.
2014. Available from: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/323365/PPHF_progress_
report.pdf.
7. National Pharmaceutical Association. Community Pharmacy Delivering
Public Health on the Frontline: Report of the Pharmacy and Public Health
Round Table. St. Albans: National Pharmaceutical Association; 2010.
8. Dhital R, Norman I, Whittlesea C, Murrells T, McCambridge J. The
effectiveness of brief alcohol interventions delivered by community
pharmacists: randomized controlled trial. Addiction. 2015;110(10):1586–94.
9. Watson MC, Stewart D. Screening and brief interventions for alcohol misuse
delivered in the community pharmacy setting: A pilot study. Aberdeen:
Chief Scientist Office (reference number CZG/2/449); 2011.
10. Quirk A, MacNeil V, Dhital R, Whittlesea C, Norman I, McCambridge J.
Qualitative process study of community pharmacist brief alcohol
intervention effectiveness trial: can research participation effects explain a
null finding? Drug Alcohol Depend. 2016;161:36–41.
11. McCambridge J, Cunningham JA. The early history of ideas on brief
interventions for alcohol. Addiction. 2014;109:538–46.
Stewart et al. BMC Health Services Research          (2020) 20:943 Page 9 of 10
12. McCambridge J, Rollnick S. Should brief interventions in primary care
address alcohol problems more strongly? Addiction. 2014;109(7):1054–8.
13. McCambridge J, Saitz R. Rethinking brief interventions for alcohol in general
practice. BMJ. 2017;356:j116.
14. Madden M, Morris S, Atkin K, Gough B, McCambridge J. Patient perspectives
on discussing alcohol as part of medicines review in community
pharmacies. Res Social Adm Pharm. 2020;16(1):96–101.
15. Madden M, Morris S, Ogden M, Lewis D, Stewart D, McCambridge J.
Producing co-production: reflections on the development of a complex
intervention. Health Expect. 2020;23(3):659–69.
16. Morris S, Madden M, Gough B, Atkin K, Mccambridge J. Missing in action:
insights from an exploratory ethnographic observation study of alcohol in
everyday UK community pharmacy practice. Drug Alcohol Rev. 2019;38(5):
561–8.
17. Gough B, Madden M, Morris S, Atkin K, McCambridge J. How do older
people normalise their drinking?: an analysis of interviewee accounts.
Appetite. 2020;146:104513.
18. Stewart D, Whittlesea C, Dhital R, Newbould L, McCambridge J. Community
pharmacist led medication reviews in the UK: a scoping review of the
medicines use review and the new medicine service literatures. Res Social
Adm Pharm. 2020;16(2):111–22.
19. Madden M, Morris S, Stewart D, Atkin K, Gough B, McCambridge J.
Conceptualising alcohol consumption in relation to long-term health
conditions: exploring risk in interviewee accounts of drinking and taking
medications. PLoS One. 2019;14(11):e0224706.
20. Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L,
Lancaster GA. CONSORT 2010 statement: extension to randomised pilot and
feasibility trials. BMJ. 2016;355:i5239.
21. Gruber-Baldini AL, Velozo C, Romero S, Shulman LM. Validation of the
PROMIS® measures of self-efficacy for managing chronic conditions. Qual
Life Res. 2017;26(7):1915–24.
22. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, Bonsel G, Badia
X. Development and preliminary testing of the new five-level version of EQ-
5D (EQ-5D-5L). Qual Life Res. 2011;20(10):1727–36.
23. Kleppe M, Lacroix J, Ham J, Midden C. The development of the ProMAS: a
probabilistic medication adherence scale. Patient prefer Adherence. 2015;9:
355–67.
24. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Inter Med. 2006;166(10):1092–7.
25. Kroenke K, Strine TW, Spitzer RL, Williams JBW, Berry JT, Mokdad AH. The
PHQ-8 as a measure of current depression in the general population. J
Affect Disord. 2009;114(1):163–73.
26. R. H, Moulton L. Cluster Randomised Trials. New York: Chapman and Hall/
CRC; 2017.
27. Hertzog MA. Considerations in determining sample size for pilot studies. Res
Nurs Health. 2008;31(2):180–91.
28. McCambridge J, Kypri K. Can simply answering research questions change
behaviour? Systematic review and meta analyses of brief alcohol
intervention trials. PLoS One. 2011;6(10):e23748.
29. R Core Team. R: A Language and Environment for Statistical Computing. R
Foundation for Statistical Computing. 2011.
30. General self-efficacy and self-efficacy for managing chronic condititions. A
brief guide to the PROMIS Self-Efficacy Instruments. 2017. Available from:
http://www.healthmeasures.net/images/PROMIS/manuals/PROMIS_Self_
Efficacy_Managing_Chronic_Conditions_Scoring_Manual.pdf.
31. Elliott RA, Boyd MJ, Salema NE, Davies J, Barber N, Mehta RL, Tanajewski L,
Waring J, Latif A, Gkountouras G, et al. Supporting adherence for people
starting a new medication for a long-term condition through community
pharmacies: a pragmatic randomised controlled trial of the new medicine
service. BMJ Qual Saf. 2016;25(10):747–58.
32. Department of Health and Social Care. The Community Pharmacy
Contractual Framework for 2019/20 to 2023/24: supporting delivery for the
NHS Long Term Plan. 2019. Available from: https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/file/819601/
cpcf-2019-to-2024.pdf.
33. Del Boca FK, Darkes J. The validity of self-reports of alcohol consumption:
state of the science and challenges for research. Addiction. 2003;98(Suppl
2):1–12.
34. Mitchell AJ, Bird V, Rizzo M, Hussain S, Meader N. Accuracy of one or two
simple questions to identify alcohol-use disorder in primary care: a meta-
analysis. Br J Gen Pract. 2014;64(624):e408–18.
35. Rehm J. Measuring quantity, frequency, and volume of drinking. Alcohol
Clin Exp Res. 1998;22(2 Suppl):4S–14S.
36. Gmel G, Daeppen JB. Recall bias for seven-day recall measurement of
alcohol consumption among emergency department patients: implications
for case-crossover designs. J Stud Alcohol Drugs. 2007;68(2):303–10.
37. NHS England. Update to the GP contract agreement 2020/21–2023/24.
2020. Available from: https://www.england.nhs.uk/wp-content/uploads/202
0/03/update-to-the-gp-contract-agreement-v2-updated.pdf.
38. McCambridge J. Fifty years of brief intervention effectiveness trials for heavy
drinkers. Drug Alcohol Rev. 2011;30(6):567–8.
39. McCambridge J. Brief intervention content matters. Drug Alc Rev. 2013;32:
339–41.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Stewart et al. BMC Health Services Research          (2020) 20:943 Page 10 of 10
